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(54) METHOD AND DEVICE FOR THICK FILM PRINTING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thick film 
printing method and a device in which extraction of 
paste from a mask is excellent and blotting of printing 
patterns can be lessened. 

SOLUTION: Paste 6 is heated by a heater 21 attached 
to a mask flame 1 to decrease the viscosity, and the 
paste 6 heated is printed on a substrate 5 via an opening 
part 2b formed in a mask 2. By heating the paste 6, 
viscosity is reduced and extraction of the paste 6 from 
the mask 2 is improved, and after printing, the paste 6 is 
cooled by the substrate, whereby the viscosity is 
increased and dripping of the paste 6 is eliminated, and, 
if a width of the opening part 2b of the mask 2 is 
narrowed, printing can be performed without blurring or 
blotting and a formation of a fine line is possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thick-film-screen-printing approach characterized by consisting of a 
process which heats a paste, and a process which prints said paste heated by the substrate 
through opening formed in the mask. 

[Claim 2] The thick- film-screen-printing approach characterized by consisting of the 
process which heats a substrate, a process which prints a paste through opening formed in 
the mask to said heated substrate, and a process which cools said substrate which had said 
paste printed. 

[Claim 3] Thick-film-screen-printing equipment characterized by forming the heater 
which heats said mask frame in the thick-film-screen-printing equipment which prints a 
paste to said substrate by said squeegee through opening which has at least a squeegee, 
the stage which fixes a substrate, and the mask fixed to the mask frame, and was formed 
in said mask. 

[Claim 4] The thick-film-screen-printing equipment characterized by to prepare the stage 
for cooling which cools the heater which heats said stage, and said substrate heated at 
said heater through said stage in the thick-film-screen-printing equipment which prints a 
paste to said substrate by said squeegee through opening which has at least a squeegee, 
the stage which fixes a substrate, and the mask fixed to the mask frame, and was formed 
in said mask. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thick-film-screen-printing approach 
and thick-film-screen-printing equipment which perform thick film screen printing to a 
substrate through opening formed in the thick-film-screen-printing approach and thick- 
film-screen-printing equipment, especially a mask. 
[0002] 

[Description of the Prior Art] drawing 7 - some conventional thick-film-screen-printing 
equipments ~ a fluoroscopy perspective view is shown. In drawing 7 , thick-film-screen- 
printing equipment 10 consists of a mask 2 stuck on the mask frame 1 and the mask 
frame 1, a stage 3, and a squeegee 4. A mask 2 weaves thin wires, such as stainless steel, 
in the shape of a mesh, it is what filled the clearance by the emulsion (emulsion), and 
opening 2a which removed the emulsion in the configuration of a printing pattern 
selectively is formed. The paste 6 for printing is carried on the mask 2. Crevice 3a is 
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formed in a stage 3, and the substrates 5, such as an alumina, are inserted in crevice 3 a. 
Usually, at the time of printing, a substrate 5 is fixed to a stage 3 by vacuum adsorption 
etc. through the hole prepared near the center of a crevice 3. 

[0003] Thus, in the constituted thick-film-screen-printing equipment 10, signs that a paste 
is actually printed to a substrate are shown in drawing 8 thru/or drawing 10 . Drawing 8 
thru/or drawing 10 are the fragmentary sectional views showing the relation between the 
substrate 5 and mask 2 in the thick-film-screen-printing equipment of drawing 7 , and a 
squeegee 4, and, as for drawing 8 , drawing 10 shows the condition that drawing 9 
removed [ the condition in front of printing ] the mask and the squeegee for the condition 
immediately after printing after printing. In drawing 8 thru/or drawing 10 , the same 
notation is given to a part the same as that of drawing 7 , or equivalent, and the 
explanation is omitted. 

[0004] In drawing 8 , on the substrate 5, slight space is opened and the mask 2 is carried. 
On a mask 2, it brings near at one side, and a paste 6 is carried, and the squeegee 4 is 
located where a pressure is put for a while from a top on a mask 2. In this condition, if a 
squeegee 4 is moved in the direction of an arrow head, as shown in drawing 9 , by the 
squeegee 4, in part, 6a is pressed fit in opening 2a of a mask 2, and will be in the 
condition of a paste 6 of having stuck to the substrate 5. Here, if a squeegee 4 and a mask 
2 are removed upward, as shown in drawing 1 0 , it will be in the condition that paste 6a 
was printed on the substrate 5, and the pattern of the same configuration as opening 2a 
will be formed of paste 6a. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in above thick-film-screen-printing 
equipment, like [ when you want to form a thin line ], when the width of face of opening 
of a mask is narrow, the adhesion force of a paste and opening of a mask becomes strong 
selectively rather than the adhesion force of a paste and a substrate. For this reason, some 
pastes pressed fit in opening of a mask are stuck to a substrate, but there is a problem that 
a part will remain in opening (that is, the omission of the paste from a mask will be in a 
bad condition). This condition is shown in drawing 1 1 . Drawing 1 1 is the fragmentary 
sectional view showing the mask after printing, and the condition of a substrate, the same 
notation is given to a part the same as that of drawing 7 , or equivalent, and the 
explanation is omitted. As shown in drawing 1 1 , opening 2b with narrow width of face is 
formed in the mask 2, paste 6b stuck to a substrate 5 among the pastes pressed fit here is 
a part, and the remaining paste 6c remains in opening 2b of a mask 2. Consequently, 
there is a problem that a blur occurs in the pattern printed by the substrate 5. When 
especially a pattern is a thin line, it may be in an open-circuit condition. 
[0006] In order to avoid this, there is also a method of making high the pressure (printing 
pressure) to the mask of a squeegee. In this case, although the omission of a paste 
becomes good, there is a problem that a paste spreads to opening of a mask conversely 
beyond the need with that pressure. This condition is shown in drawing 12 . Drawing 12 
is the fragmentary sectional view showing the mask after printing, and the condition of a 
substrate, the same notation is given to a part the same as that of drawing 7 , or 
equivalent, and the explanation is omitted. As shown in drawing 12 , since printing 
pressure is too high, it has spread from the width of face of opening 2b of a mask 2 paste 
6d printed by the substrate 5 (this condition is called blot). 
[0007] For the purpose of this invention solving the above-mentioned trouble, the 
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omission of the paste from opening of a mask is good, and offers the thick-film-screen- 
printing approach and thick-film-screen-printing equipment which can lessen a blur and a 
blot of a printing pattern. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the thick- 
film-screen-printing approach of this invention is characterized by consisting of a process 
which heats a paste, and a process which prints said paste heated by the substrate through 
opening formed in the mask. 

[0009] Moreover, the thick-film-screen-printing approach of this invention is 
characterized by consisting of the process which heats a substrate, a process which prints 
a paste through opening formed in the mask to said heated substrate, and a process which 
cools said substrate which had said paste printed. 

[0010] Moreover, the thick- film-screen-printing equipment of this invention has at least a 
squeegee, the stage which fixes a substrate, and the mask fixed to the mask frame, and is 
characterized by forming the heater which heats said mask frame in the thick-film-screen- 
printing equipment which prints a paste to said substrate by said squeegee through 
opening formed in said mask. 

[001 1] Moreover, the thick-film-screen-printing equipment of this invention has at least a 
squeegee, the stage which fixes a substrate, and the mask fixed to the mask frame, and is 
characterized by to prepare the stage for cooling which cools the heater which heats said 
stage, and said substrate heated at said heater through said stage in the thick- film-screen- 
printing equipment which prints a paste to said substrate by said squeegee through 
opening formed in said mask. 

[0012] By doing in this way, according to the thick-film-screen-printing approach of this 
invention, and thick-film-screen-printing equipment, the omission of the paste from 
opening of the mask at the time of printing becomes good, a blur and a blot can be 
lessened and formation of a thin line becomes easy. 
[0013] 

[Embodiment of the Invention] One example of the thick-film-screen-printing equipment 
of this invention is shown in drawing 1 . A part of drawing 1 is a fluoroscopy perspective 
view, the same notation is given to a part the same as that of the conventional example of 
drawing 7 , or equivalent, and the explanation is omitted. 

[0014] Two heaters 21 are attached in the mask frame 1 of thick-film-screen-printing 
equipment 20 in drawing 1 . Moreover, opening 2b with narrow width of face is formed 
in the mask 2. 

[0015] Thus, in the constituted thick-film-screen-printing equipment 20, the mask frame 
1 is heated by suitable temperature (for example, Centigrade 25 - 50 degrees) at the 
heater 21. If the mask frame 1 is heated, the heat will transmit to a paste 6 through a mask 
2, and the temperature of a paste 6 will rise, consequently the viscosity of a paste 6 will 
fall. When the viscosity of a paste 6 falls, a paste 6 almost all adheres to opening 2b of a 
mask 2 in the direction of a substrate 5, without strengthening printing pressure at the 
time of printing (that is, the omission of the paste 6 from opening 2b of a mask 2 
becomes good). On the other hand, since the direction of a substrate 5 is not heated, the 
paste 6 printed by the substrate 5 is cooled quickly, viscosity rises with it, and a paste 6 is 
printed on a substrate 5 without what is become bored and spread (it bleeds). By this, a 
thin line can be formed without a blur or a blot. This condition is shown in drawing 2 . 
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Drawing 2 is the fragmentary sectional view showing the mask after printing, and the 
condition of a substrate, the same notation is given to a part the same as that of drawing 1 
, or equivalent, and the explanation is omitted. As shown in drawing 2 , paste 6e printed 
by the substrate 5 is equal to the width of face of opening 2b with the narrow width of 
face of a mask 2, and neither a blur nor a blot is generated. 

[0016] Thus, by attaching a heater to a mask frame, heating a mask frame, heating a paste 
to suitable temperature beforehand and lowering the viscosity of a paste by this, the 
omission of a paste can be improved without strengthening printing pressure, and even if 
the width of face of opening of a mask is narrow, printing without a blur or a blot can be 
performed. 

[0017] In addition, in thick-film-screen-printing equipment 20, although the paste 6 was 
indirectly heated by heating the mask frame 2 at a heater 21, if it is what can heat the 
paste on a mask directly by a certain approach beforehand to apply infrared radiation and 
hot blast etc., it will not be limited to attaching a heater in a mask frame. 
[0018] Another example of the thick-film-screen-printing equipment of this invention is 
shown in drawing 3 . A part of drawing 3 is a fluoroscopy perspective view, the same 
notation is given to a part the same as that of the conventional example of drawing 7 , or 
equivalent, and the explanation is omitted. 

[0019] In drawing 3 , two heaters 3 1 are attached in the stage 3 of thick-film-screen- 
printing equipment 30, and the stage 3 is beforehand heated by suitable temperature (for 
example, Centigrade 25 - 50 degrees) at the heater 31. Moreover, although not shown in 
drawing 3 , another stage which carries the substrate after printing and is cooled is 
prepared. And opening 2b with narrow width of face is prepared in the mask 2. 
[0020] Here, the situation of printing by the airline printer 30 is shown in drawing 4 
thru/or drawing 6 , and the process of printing is explained using this. Drawing 5 is the 
sectional view showing the condition that drawing 6 moved the substrate [ finishing / 
condition / immediately after printing / printing / condition / that drawing 4 carried the 
substrate in the stage ] to the stage for cooling, respectively. In addition, in drawing 4 
thru/or drawing 6 , the same notation is given to a part the same as that of drawing 3 , or 
equivalent, and the explanation is omitted. 

[0021] First, as shown in drawing 4 , a substrate 5 is carried in a stage 3. Since the stage 3 
is heated at the heater 31, propagation and substrate 5 self are also heated for the heat by 
the substrate 5. 

[0022] Next, like the conventional example, a squeegee 4 is moved and a paste 6 is 
printed on a substrate 5. At this time, paste 6f pressed fit in opening 2b of a mask 2, it is 
selectively heated by contact to the heated substrate 5, and that viscosity falls. 
Consequently, as shown in drawing 5 , also in opening 2b with the narrow width of face 
of a mask 2, paste 6f almost all adheres to opening 2b of a mask 2 in the direction of a 
substrate 5 (that is, a paste 6f [ from a mask 2 ] omission becomes good). 
[0023] The substrate 5 after printing is immediately moved to the stage 32 for cooling, as 
shown in drawing 6 . If a substrate 5 is moved to the stage 32 for cooling, it will be 
cooled quickly paste 6f printed by the substrate 5 and the substrate 5, viscosity will rise 
with it, and paste 6b will be printed on a substrate 5 without what is become bored and 
spread (it bleeds). By this, a thin line can be formed without a blur or a blot. 
[0024] Thus, by heating the stage to suitable temperature and printing by heating a 
substrate by it, even if it does not strengthen lowering and printing pressure for the 
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viscosity of the printed paste, the omission of the paste from a mask can be improved. 
Moreover, who of a paste and a blot can be prevented by cooling the substrate after 
printing, and even if the width of face of opening of a mask is narrow, printing without a 
blur or a blot can be performed. 

[0025] In addition, although the substrate 5 was indirectly heated by heating a stage 3 at a 
heater 31 in thick- film-screen-printing equipment 30, it is not limited to also being able to 
heat a substrate just before printing by some approaches, such as heating a substrate or 
putting infrared radiation and hot blast in the condition of having carried in the another 
and beforehand heated rack, and attaching a heater in a stage. Moreover, although the 
stage 32 for cooling was used for cooling of the substrate 5 after printing, a rack etc. is 
another, and this also holds a substrate 5 and is just cooled. 
[0026] 

[Effect of the Invention] According to the thick- film-screen-printing approach of this 
invention, and thick-film-screen-printing equipment, by heating a paste to suitable 
temperature beforehand at the heater attached in the mask frame, and lowering the 
viscosity of a paste, the omission of the paste from the mask at the time of printing can be 
improved, even if the width of face of opening of a mask is narrow, printing without a 
blur or a blot can be performed, and formation of a thin line is attained. 
[0027] Moreover, by heating the stage to suitable temperature at the heater, and printing 
by heating a substrate by it It is what can improve viscosity of the printed paste the 
omission of the paste from a mask as a result of [ this ] lowering, and can prevent whom 
of a paste, and a blot by cooling the substrate after printing further. Even if the width of 
face of opening of a mask is narrow, printing without a blur or a blot can be performed, 
and formation of a thin line is attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] one example of the thick-film-screen-printing equipment of this invention is 
shown - it is a fluoroscopy perspective view a part. 

[Drawing 2] It is the fragmentary sectional view showing the mask after printing and the 
condition of a substrate in the thick-film-screen-printing equipment of drawing 1 . 
[Drawing 3] another example of the thick-film-screen-printing equipment of this 
invention is shown ~ it is a fluoroscopy perspective view a part. 
[Drawing 4] It is the sectional view showing the condition in front of printing in the 
thick-film-screen-printing equipment of drawing 3 . 

[Drawing 5] It is the sectional view showing the condition immediately after printing in 
the thick-film-screen-printing equipment of drawing 3 . 

[Drawing 6] It is the sectional view showing the condition of substrate cooling in the 
thick-film-screen-printing equipment of drawing 3 . 

[Drawing 7] conventional thick-film-screen-printing equipment is shown — it is a 
fluoroscopy perspective view a part. 

[Drawing 81 It is the fragmentary sectional view showing the mask in front of printing in 

the conventional example of drawing 7 , and the condition of a substrate. 

[Drawing 9] It is the fragmentary sectional view showing the mask immediately after 
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printing in the conventional example of drawing 7 , and the condition of a substrate. 
[Drawing 1 0] It is the fragmentary sectional view showing the condition of the substrate 
after printing in the conventional example of drawing 7 . 

[ Drawing 1 11 It is the fragmentary sectional view showing the mask immediately after 
printing in the conventional example of drawing 7 , and the condition of a substrate. 
[Drawjng 121 It is the fragmentary sectional view showing the mask immediately after 
printing in the conventional example of drawing 7 , and the condition of a substrate. 
[Description of Notations] 

1 - Mask frame 

2 — Mask 

2a ~ Opening 

3 - Stage 

3 a — Crevice 

4 - Squeegee 

5 Substrate 

6 - Paste 

20 ~ Thick-film-screen-printing equipment 

21 -- Heater 
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